The aim of this study was to investigate sexual function and fertility in adult men born with hypospadias. Patients born with hypospadias, age-matched controls, and a group of circumcised men completed a questionnaire constructed to reflect their psychosexual situation and fertility. Core gender identity, sexual orientation, and gender role behavior was also assessed. 167 patients [63% distal, 24% mid shaft and 13% proximal, mean age 34 (19-54) years], 169 controls from the general population [mean age 33 (19-48) years] and 47 controls circumcised because of phimosis (mean age 26 ) participated and completed the questionnaire. There were no differences in having a partner, reported fertility, age at sexarche (mean age 17.8), number of sex partners or sexual interest between the patients and controls. More patients than controls reported anejaculation. Reported glanular sensitivity was lower in hypospadias patients and circumcised controls compared with non-circumcised controls. The odds of being satisfied with their sexual life increased with a higher penile perception score in patients (OR = 1.54, p = 0.01). There was no association with penile length. Sexual orientation, core gender identity and gender role behavior were sex-typical in both patients and controls. Patients with proximal hypospadias had a lower reported fertility, experienced anejaculation more often, and were less satisfied with their sexual life. Men born with hypospadias have a good long-term outcome concerning sexual function and fertility. Men born with proximal hypospadias have a more impaired outcome concerning both sexual function and fertility. As satisfaction with genital appearance is important for sexual life satisfaction, clinical, and psychological follow-up into adulthood is especially important in boys born with proximal hypospadias.
INTRODUCTION
Hypospadias is a developmental defect of the male urethra with an incidence of one in 125 newborn boys in Sweden (Nordenvall et al., 2013) .
The aim of successful hypospadias repair, in addition to a normal urinary stream and penile appearance, is a normal sex life with normal erection and ejaculation (Wilcox & Snodgrass, 2006) . Several anatomical and surgical factors may influence these aspects, especially the severity of the initial malformation (Bracka, 1999) .
The literature on fertility in patients with hypospadias is scarce Aho et al., 2000) . Lower fertility was reported in one study in men with isolated hypospadias (24% of 92 men compared with 29% among controls) in spite of normal semen parameters (Asklund et al., 2010) . Fertility has further been described to be lower in association with additional genital disorders (Mieusset & Soulie, 2005) . Reduced fertility might be because of the underlying cause of hypospadias or post-operative complications, but could also be influenced by psychosocial and/or psychosexual factors.
Thirty years ago patients with hypospadias were described as having delayed adult sexual functioning, a more doubtful sexual identity, and a similar sexual orientation to controls . More recently, however, studies describe a good level of satisfaction with sexual life, in spite of a lower satisfaction with the cosmetic result (Aho et al., 2000; Singh et al., 2008; Wang et al., 2009; Kiss et al., 2011; Rynja et al., 2011 Rynja et al., , 2012 , but also problems with ejaculation and erection (Asklund et al., 2010; Jiao et al., 2011) . Follow-up studies on sexual function are mainly based on younger patients and small sample sizes, and often lack controls Aho et al., 2000; Bubanj et al., 2004) . Gender identity and gender role in patients with hypospadias have not been investigated since the study by Berg et al. (1981) .
Our study, based on a large group of patients with hypospadias well into adulthood, as well as age-matched and circumcised controls, permits a further investigation of these issues. On the basis of our earlier published results with a impaired genital appraisal after hypospadias surgery in the same group of patients (Ortqvist et al., 2015) , and above mentioned studies on a reduced fertility (Asklund et al., 2010) , we hypothesized that patients in our cohort are at risk of an impaired sexual outcome and lower fertility.
We have previously reported the urological results of this cohort of 167 patients and 169 controls, which showed decreased satisfaction with cosmetic results and more urological problems (Ortqvist et al., 2015) compared with controls.
MATERIALS AND METHODS

Subjects
Hypospadias group
Men born with hypospadias between 1959 and 1994 (n = 1030) were identified through local registers and asked to participate in the study (Ortqvist et al., 2015) (Fig. 1) . All diagnoses were confirmed by a chart review and classified as distal, mid-penile or proximal hypospadias according to pre-operative meatal positioning. The number of surgical procedures was noted, however, data on the exact surgical techniques used were not available. Exclusion criteria were an incorrect diagnosis or inability to speak and/or understand Swedish.
Control groups
Age-matched male controls recruited from the Swedish Population Registry (n = 1000) were contacted by post, and students at the Karolinska Institutet and Gothenburg University were contacted via advertisements. Men circumcised because of phimosis were offered participation (n = 363) as a separate control group who underwent genital surgery at a similar age to when the hypospadias patients were operated.
Methods
Study information was sent by post. All responders were asked to complete a questionnaire, accompanied with short written instructions, consisting of both validated and self-constructed instruments. All the data were collected either via web-based or postal questionnaires preserving the anonymity of the participants.
Outcome measures
The questionnaire (Table 1) was constructed to reflect a participant's fertility and psychosexual situation. Reported fertility was defined as the subject's own report of having made a woman pregnant. The presence and number of children in the family in relation to child wish, reported fertility problems, and experience of assisted reproduction was noted. Marital status and sexual function was asked for. Negative influence on partner relationship and sexual life because of hypospadias was reported. Satisfaction with the genital cosmetic result was assessed with the Penile Perception Score (PPS) (Weber, 2012) . Psychological general well-being index (PGWBI) (Lundgren-Nilsson et al., 2013) was used to assess health related quality of life (HRQoL) in association with satisfaction with sexual life. Glanular sensitivity was reported as a VAS score and the analysis was performed in modified groups with operated patients compared with non-circumcised and circumcised controls, separately. Core gender identity (the sense of self as a male or female), sexual orientation (the choice preferences for sex partners of the same or other sex), and gender role behavior (the participation in stereotypical masculine or feminine activities) was assessed using a 12-item questionnaire (Hines et al., 2003) . Responses were made on a Likert scale with a lower score indicating more satisfaction with the assigned sex, a more heterosexual orientation and a more sex-typical behavior.
Statistical analysis
The statistical analysis was carried out using IBM Corp. and R Core Team (2015). Fisher's exact test was used for hypothesis testing of categorical data. Numerical outcome variables were analyzed with the Mann-Whitney U-test and the Kruskal-Wallis test. Pairwise tests between groups were used when appropriate. Associations were assessed with logistic regression analyses. Quantile regression was performed estimating the conditional median of the PGWBI score in relation to satisfaction with sexual life. A p-value ≤0.05 was considered significant.
Ethics
The regional ethical review board in Stockholm and G€ oteborg approved this study.
RESULTS
One hundred and sixty-seven patients (mean age 34 years), 169 controls from the general population (mean age 33 years) and 47 controls circumcised because of phimosis (mean age 26) completed the questionnaire (Fig. 1 ). Out of 167 hypospadias patients 63% were distal, 24% mid-, and 13% proximal hypospadias. The mean age at surgery for the hypospadias patient group was 5 (SD 4) [0-21] years and 13 years in the phimosis group (Table 2 ). The mean follow-up time for the hypospadias patients was 29 years . Thirteen patients (with distal hypospadias) did not undergo surgery. Results on the surgical, urological, and cosmetic outcome are described in our earlier publication (Ortqvist et al., 2015) . A dropout analysis was performed, showing that the age and phenotype distribution in the patient group was representative of the original patient cohort.
Marital status and children
Hypospadias patients and general controls had a partner to the same extent (Table 2 ). An increasing severity of hypospadias decreased the odds of having a partner, but not significantly. Forty-five percent of the hypospadias patients and 39% of the general controls had biological children. Patients with proximal hypospadias less often had children (19%) compared with those with mid-(52%) or distal (47.5%) hypospadias (p = 0.005). The men in the phimosis group were more often single and had fewer children, because of being younger.
Fertility
Reported fertility did not differ significantly from general controls (Table 3) . Men with proximal hypospadias had a lower reported fertility than the men with more distal hypospadias and general controls (p = 0.001 and p = 0.002, respectively). Those who were fathers had the same number of children, independent of phenotype. The age at first child was comparable for all groups. There were no differences in child wish among those not having children. Reported fertility issues were rare.
Sexuality
The interest in sexual activities and physical contact with a partner were comparable in all groups, as well as the frequency of sexual arousal and masturbation during the past month (Table 4 ). Patients and controls had experienced intercourse to (94 and 95%, respectively) . Sexarche occurred at a mean age of 17.8 years in patients and controls. The age at sexarche did not correlate with PPS. The intercourse frequency among those being in a relationship and the number of lifetime sexual partners did not differ significantly between patients and controls.
Problems in achieving erection were rare. However, only 77 and 76% of patients with mid-and proximal hypospadias were satisfied with their erection, compared with 87 and 92% in the men with distal hypospadias and controls, respectively (NS). Impotence was reported in eight patients (seven distal, one midhypospadias) and 13 controls, whereas six controls and zero patients had received treatment. Ninety-seven percent of the patients and 99% of the general controls were able to achieve an orgasm during sexual intercourse.
Six patients (one distal, three mid-penile, and two proximal hypospadias) reported anejaculation. None of these patients had biological children. The two cases with proximal hypospadias had undergone three and four surgical interventions, respectively. In the group with mid-penile hypospadias two had undergone one, and one had undergone four interventions. The distal case had not been operated.
Glanular sensitivity was reported to be lower in hypospadias patients (mean 4.73, SD 1.9) and circumcised controls (mean 4.78, SD 2.3) compared with non-circumcised general controls (mean 5.55, SD 1.7) (p = 0.001). The sensitivity decreased with the severity of hypospadias (p = 0.04) and an increasing number of surgical interventions (p < 0.001). Eight patients reported pain during intercourse; two described pain because of scarring, and one described problems with fissuring and bleeding.
Sexual life was reported to be satisfactory in 80% of the total hypospadias group and 83% of the general control group compared with 62% in the phimosis group, who were younger (p = 0.02). In the group with proximal hypospadias, only 59% were satisfied with their sexual life compared with 80% in the groups with distal and mid-penile hypospadias (not statistically significant). The odds of being satisfied with their sexual life were higher when the patient was in a relationship (OR = 8.08, p < 0.001), and increased with a higher PPS (OR = 1.54, p = 0.01). This correlation was not found among the controls. The odds of being satisfied were also lower in patients with proximal hypospadias (OR = 0.34, p = 0.03). In a multivariate analysis adjusted for severity, presence of partner and PPS, only PPS was still a significant factor for an increased satisfaction (OR = 1.57, p = 0.02). The satisfaction with sexual life did not correlate with penile length (Table 4 , Fig. 2 ). The analysis of an eventual association between HRQoL and satisfaction with sexual life showed that patients who were not satisfied with their sexual life had a lower PGWBI score compared to patients who were satisfied with their sexual life. This difference was however not statistically significant (p = 0.16). In controls, the PGWBI score was similar independently of the satisfaction with sexual life (Fig. 3) .
Negative influence
The reported negative influence (VAS score) on relationships with partners was low among the patients. However, the scores varied between 0 and 10 in all three groups (Table 5) . A negative influence on sexual life was reported by 17% of the patients with distal and 23% of mid-penile hypospadias compared with 40% in the proximal group (p = 0.07). Free comments about negative Table 2 Characteristics of study population Hypospadias n = 167 Distal n = 105 Mid-penile n = 40 Proximal n = 22 Controls n = 169 CC controls n = 47 p-value* The subject's report of having made a woman pregnant. *Patients vs. general controls p = NS, CC controls vs. general controls and patients resp. p < 0.001, proximal vs. controls p = 0.02, proximal vs. mild p = 0.01. **CC controls vs. general controls and patients, respectively.
influence on sexual life especially concerned avoidance, fear of intimate relations, looking different, penile size, anxiety, and ejaculation problems (Fig. 4) . Fear of new, intimate situations was mentioned to cause reluctance to break up a current relationship.
Sexual orientation, core gender identity, gender role behavior
Sexual orientation, core gender identity, and gender role behavior were sex-typical; both patients, independent of severity, and controls were mainly heterosexual in fantasy and behavior, satisfied with their sex of rearing and conformed similarly to (83) 88 (87) 30 (77) 16 (76) 119 (92) 11 (85) NS Quite/to a degree 16 (10) 9 (9) 4 (10) 3 (14) 5 (4) 2 (15) NS No 9 (6) 4 (4) 4 (10) 1 (5) 5 (4) 0 (0) NS Don't know 2 (1)
152 (93) 100 (98) 32 (80) 20 (91) 167 (99) 43 (93) 0.002* No 6 (4) 1 (1) 3 (8) 2 (9) 0 (0) 1 (2) 0.01** Don't know 6 (4) 1 (1) 5 (12) 0 (0) 1 (1) 2 (4) Possible intercourse with penetration [n (%)] Yes 149 (96) 95 (95) 36 (97) 18 (95) 151 (97) 41 (98
152 (92) 94 (90) 36 (90) 22 (100) 153 (91) 41 (87) NS Don't know 6 (4) 3 (3) 3 (7.5) 0 (0) 2 (1) 2 (4) NS Satisfaction with sexual life [n (%)] Yes 130 (80) 85 (81) 32 (80) 13 (59) 137 (83) 28 (62) 0.016*** No 33 (20) 17 (16) 8 (20) 8 (36) 29 (17) 17 (38) Satisfaction in correlation with penile length (cm, SD) Yes 9.7 (2.4) 11.7 (1.9) NS**** No 9.6 (1.8) 11.1 (1.9) NS Satisfaction in correlation with PPS (PPS score, SD) Yes 5.6 (1.8) 7.4 (1.3) 0.035**** No 4.0 (2.1)
64 (42) 40 (40) 12 (34) 12 (57) 67 (40) 14 (32) NS ≥5
84 (54) 57 (57) 20 (57) 7 (33) 93 (55) 26 ( the gender role behavior typical for their sex. The group with proximal hypospadias had a higher gender identity score (a lower satisfaction with the assigned sex) (M = 3.95 vs. 3.23, p = 0.02) and gender role behavior score (less sex-typical behavior) (M = 1.95 vs. 1.52, p = 0.04) compared with men with distal hypospadias.
DISCUSSION
Contrary to our hypothesis, our findings show that men born with hypospadias have a good sexual outcome and satisfaction with their sexual life as well as comparable fertility, sexual orientation, core gender identity, and gender role behavior.
A common problem in long-term follow-up studies is a low participation rate, as in our study (16%) (Ortqvist et al., 2015) , which is a limitation as there is a risk of selection bias. Furthermore, the surgical techniques that were used, differed from current techniques and were often difficult to interpret from the medical charts, why we unfortunately could not describe surgical techniques in any detail. Subgroup analysis in different phenotype groups may have been underpowered in some instances, explaining lack of significant differences. This is however one of the largest studies of patients with different degrees of hypospadias with an age-matched, equally large control group as well as a separate group of men that have also undergone genital surgery. Our patients had a long follow-up period and were well settled in adult life (84% ≥25 years). They offer us knowledge about the patient's experience of living with this diagnosis.
Only a few earlier studies have raised concerns about lower fertility in men with isolated hypospadias Aho et al., 2000; Asklund et al., 2010) . In our study, only patients with proximal hypospadias presented lower fertility. Patients with anejaculation in our study had no offspring at the time of assessment. Undescended testes, overrepresented in boys with hypospadias, may also have an impact on fertility in bilateral cases (Kolon et al., 2014) , which was the case in one of our patients without children. In the future, boys with severe forms of hypospadias might have an identified genetic diagnosis early in life, resulting in better counseling concerning fertility as an adult.
Health is a state of complete physical, mental, and social wellbeing according to the World Health Organization (WHO), and includes a satisfactory sexual life (WHO, 2009 ). We could not confirm earlier reported impaired outcomes in sexual function in men with hypospadias Wang et al., 2009; Asklund et al., 2010; Kiss et al., 2011; Rynja et al., 2011) . Around 80% of the cases and controls reported satisfaction with their sexual life. The patients who were satisfied with their sexual life had a higher HRQoL score, even if the difference was not significant. We have confirmed that a higher degree of sexual life satisfaction is achieved by an increased satisfaction with the cosmetic genital result, but not penile length. Thus, further improvement in surgical techniques and a strong emphasis upon achieving a good cosmetic result is mandatory for a higher satisfaction with sexual life in the future. As penile length augmentation remains challenging, it is reassuring that variables that can be improved by a better surgical technique seem to be more important. The satisfaction was in addition independent of the severity of hypospadias, confirming that the ability to cope is also important.
Twenty-two males had proximal hypospadias and, as a group, they displayed significantly lower fertility and satisfaction with their sexual lives. Similar results have earlier been described in any degree of hypospadias but in this study is limited to the more severe phenotypes and could indicate an improved care . Previous studies have reported that hypospadias could potentially lead to unsecure gender identity, gender role behavior and sexual orientation ). This could not be confirmed in our study but the small difference in core gender identity and gender role behavior would have to be analyzed further in a larger cohort as well as with qualitative methods.
In Sweden, circumcision is not routinely performed unless diagnosed with phimosis. We selected such patients as controls to represent individuals that were genitally operated and had an appearance of the penis equal to our operated cases. The reported decreased glanular sensitivity in both patients and circumcised controls confirm earlier research (Sorrells et al., 2007) , contrary to more recent study results with unaltered sensitivity (Payne et al., 2007; Bronselaer et al., 2013; Morris & Krieger, 2013; Bossio et al., 2015) .
The circumcised appearance of the penis in men with hypospadias is not a cause of differences in sexual life, even in cultures where circumcision is uncommon (Aho et al., 2000) . Our patients however repeatedly expressed in their free comments 'the feeling of looking different'. The choice of surgical technique should therefore, when possible, take into consideration the culture concerning circumcision to avoid the feeling of abnormality.
Our findings permit us to inform patients and parents that men with hypospadias have a psychosexual function and situation comparable to controls, which is reassuring. Different coping behaviors result in differences in outcome independent of the severity of hypospadias. A recent publication by Higuchi et al. (2016) recommends screening for genital dissatisfaction at the time of adolescence, given the prevalence and the reluctance of young men to seek medical care to address these issues. This recommendation is further supported by our findings in males with proximal hypospadias. Questions about ejaculatory problems and guidelines regarding fertility treatment should also be addressed.
CONCLUSIONS
Men born with hypospadias have a good long-term outcome concerning sexual function and fertility as opposed to older reports. This may indicate that surgical results and medical care have successively improved over the last decades improving the results for the majority of men with hypospadias. However, some of these concerns still apply, especially in men with proximal forms of hypospadias, who presents with a lower fertility and are less satisfied with sexual life. Satisfaction with genital cosmetics is important for sexual life satisfaction, however, the acceptance of the cosmetic result is even more important. Clinical and psychological follow-up into adulthood is important, especially in boys born with proximal hypospadias.
